Objectives: To explore the musculoskeletal health of retired professional ballet dancers in the United Kingdom (UK).
INTRODUCTION
Professional ballet dancers are high performance, elite athletes who are at significant risk of musculoskeletal injury due to their training and performance requirements at extremes of joint capabilities (Jacobs, Cassidy, Cote, Boyle, Ramel, Ammendolia, Hartvigsen & Schwartz, 2016). These individuals frequently experience musculoskeletal injuries particularly those which are overuse in nature (Jacobs et al.,2016; Bowerman, Whatman, Harris & Bradshaw, 2015) . Professional dancers undergo specialisation in technique and performance from an early age, with full-time engagement in dancing most frequently starting aged 15 years and over (Ekegren, Quested, & Brodrick, 2014) . A high level of activity at an adolescent growth spurt and stresses on the developing musculoskeletal system put ballet dancers at greater risk of growth-related overuse injuries, which can be a cause of longer-term Ballet company and the Union of Finnish Dance Artists. They reported that retired dancers were nearly three times more likely to experience chronic hip pain and nearly four times more likely to report chronic knee pain compared to an age-matched cohort of people who had not been professional ballet dancers.
The purpose of this study was to build on this previous knowledge, and to develop greater understanding of the musculoskeletal profiles of retired professional ballet dancers, specifically within the United Kingdom (UK) population. Therefore we conducted a national survey of retired professional ballet dancers in the UK, exploring the musculoskeletal profiles of this population.
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METHODS
Participants
Potential respondents were retired professional ballet dancers currently based in the UK. There were no specific age groups or a ratio of males to females targeted for recruitment. The term 'professional' was defined as someone who had been a previous member of a professional dance organisation and who had been employed as a ballet dancer at some point in their dancing careers. Whilst no data has been published on the number of retired professional ballet dancers living in the UK, it has been estimated that there are currently 262 professional ballet dancers performing in the UK, and a further 1198 professional or semi-professional dancers within the wider dance industry (DanceUK., 2015). As it was not possible to recruit from one source, as there is no single organisation which communicates with all retired professional ballet dancers in the UK, we recruited potential participants through a number of approaches. (2) which are the most frequent anatomical regions affected by musculoskeletal injuries or diseases in retired professional ballet dancers; and (3) what is the proportion of surveyed ballet dancers who retire due to musculoskeletal injury or disease.
Data Analysis
Descriptive statistics and frequency distributions were used to collectively assess all completed surveys.
The data were presented as frequency distributions and median values with inter-quartile ranges (IQR) 6 where appropriate. All analyses were undertaken on Statistical Package for the Social Sciences (SPSS) version 18.0 (SPSS Inc, Chicago, Illinois). Thirty-six percent (n=17) of respondents reported retiring from professional ballet due to musculoskeletal injury. Of this subgroup, the most common injuries which caused people to retire were hip and back pain (25% respectively; n=9), followed by hamstring injuries, ankle injuries, cervical spine injuries and anterior knee pain (12.5% respectively; n=5).
RESULTS
Forty
Ninety-one percent (n=42) of respondents reported experiencing muscle and joint pain post-retirement. Table 1 illustrates the anatomical regions reported to be currently or previously affected by pain. The most common regions included: lumbar spine (71%; n=32), knee (53%; n=24), hip (53%; n=24) and cervical spine (41%; n=19). Thirty percent of respondents reported a diagnosis of a muscle or joint condition by a healthcare professional. Conditions diagnosed were osteoarthritis (80%; n=37), hypermobility syndrome (20%; n=9), rheumatoid arthritis (20%; n=9) and tendinopathy (20%; n=9).
Eight percent (n=4) of these diagnoses were made once respondents had retired from professional ballet.
Fifty-eight percent (n=24) of respondents directly attributed their post-retirement muscle and joint pain to dancing at a professional level.
DISCUSSION
The findings of this survey indicate that musculoskeletal pain is a common problem for retired professional ballet dancers. The survey findings indicate that spinal and weight-bearing joints are most frequently affected, with osteoarthritis being the most predominant post-retirement musculoskeletal diagnosis.
These results indicate that people who retire from professional ballet dancing frequently attribute their muscle and joint pain to their profession. We did not explore what aspects of their professional career 7 were associated with this belief. Previous studies have suggested strategies such as sprung and even floors, warmer studios and awareness of the need of active rest and training programmes specific to the musculoskeletal capabilities of dancers, may reduce musculoskeletal injury in this population (Bowling, 1989) . Similarly factors such as training load, number of performances, age when commencing pre- 
CONCLUSIONS
This survey has reported the frequency of musculoskeletal disorders among professional ballet dancers in the UK. Although the group was difficult identify, with a relatively low response rate, our findings suggest that musculoskeletal pain, particularly in the lower limbs and spine, may be associated with significant continuing symptoms in this population. Further research is required to define the problem, before any consideration can be made about management and prevention. Investigation is warranted to analyse the performance and training regimes of professional ballet dancers in comparison to injury rates, and then to follow such a cohort longitudinally into their retirement. This would provide important epidemiological data, facilitating increased knowledge on the musculoskeletal profile of this population.
FIGURE AND TABLE LEGENDS
9 Table 1 : Reported anatomical regions currently or previously affected by musculoskeletal symptoms and musculoskeletal diagnoses reported by respondents (n=46).
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HIGHLIGHTS
 Musculoskeletal disorders are a challenge for retired professional ballet dancers.
 91% of this study's cohort have experienced musculoskeletal pain and symptoms.
 36% of this cohort retired from professional ballet due to musculoskeletal injury.
 Common anatomical regions affected include the lumbar spine, knee, hip and neck. 
